[REVIEWS IN__Q
Bladder Cancer (Clinical Trial Review) U Ro I_o GY

Immune Checkpoint Inhibitors for the
Treatment of Non-Muscle-Invasive Bladder
Cancer: An Overview of Ongoing Clinical Trials

Neal Shore, MD

Carolina Urologic Research Center and Atlantic Urology Clinics, Myrtle Beach, South Carolina

Immune checkpoint inhibitors; non-muscle invasive bladder neoplasms; clinical trial, phase llI; clinical trial, phase I; clinical trial;
antibodies, monoclonal

Abstract

Treatment of non—-muscle-invasive bladder cancer (NMIBC) is evolving, seeking new treatments to overcome the
limitations of bacille Calmette-Guérin therapy and alternatives to radical cystectomy. Studies are currently evaluat-
ing the safety and efficacy of immune checkpoint inhibitors in combination with bacille Calmette-Guérin vs bacille
Calmette-Guérin monotherapy for patients with high-risk NMIBC that is bacille Calmette-Guérin naive or recurrent
after bacille Calmette-Guérin induction. We briefly summarize 4 studies that are evaluating intravenous immune
checkpoint inhibitors (atezolizumab, durvalumab, and pembrolizumab) and 1 subcutaneous immune checkpoint
inhibitor (sasanlimab). These studies may substantially change standard-of-care treatment for patients with high-
risk NMIBC.

Introduction

on—muscle-invasive bladder cancer (NMIBC) encompasses approximately three-fourths of new bladder

cancer diagnoses and is currently the fourth-most diagnosed cancer in men in the United States.'

Intravesical bacille Calmette-Guérin has been the gold-standard treatment for patients with high-risk
NMIBC following endoscopic resection. Despite the well-described efficacy of this therapy, however, disease
recurrence and progression rates remain a clinical concern; similarly, treatment intolerability and the unpredict-
ability of bacille Calmette-Guérin availability and accessibility have led to investigation of alternative treatment
modalities.

Current guidelines state that the treatment for bacille Calmette-Guérin—unresponsive bladder cancer is radical
cystectomy.* Given the substantial morbidity associated with this procedure, even within high-volume centers
of excellence, many patients reject this option. Further, a substantial number of patients are not appropriate
candidates for the procedure given its surgical and anesthesia-related risks. Bladder-preservation strategies
have therefore been evolving rapidly.’

Checkpoint proteins (eg, programmed cell death 1 protein [PD-1], programmed cell death 1 ligand 1 [PD-L1])
are an integral part of both the immune system, wherein they reduce the proliferation of T cells, and urothelial
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neoplastic cells. As a result, these checkpoint proteins
allow tumor cells to evade an apoptotic immune
response, which may in turn promote proliferation of
neoplastic cells. By blocking these proteins, immune
checkpoint inhibitors can help the immune system
better recognize cancer cells and improve cell killing
rates.® Despite their clinical efficacy, however, immune
checkpoint inhibitors can induce immune-related
adverse events—for example, peripheral tolerance to
autoantigens, resulting in autoantibody formation—
limiting their use in many patients.® Nevertheless, the
enhanced immune checkpoint expression shown in
patients with bacille Calmette-Guérin—unresponsive
disease as well as the activity of immune checkpoint
inhibitors in advanced bladder cancer and other
metastatic diseases provide the rationale for testing
immune checkpoint inhibitors in patients with bacille
Calmette-Guérin—-naive NMIBC."#

Several studies are underway to evaluate the safety
and efficacy of immune checkpoint inhibitors in
combination with bacille Calmette-Guérin vs the
current standard of care (bacille Calmette-Guérin
monotherapy) for patients with high-risk NMIBC that
is either bacille Calmette-Guérin naive or recurrent
after bacille Calmette-Guérin induction (Table 1). If the

ABBREVIATIONS

BladderGATE Atezolizumab and BCG in High Risk BCG
naive Non-muscle Invasive Bladder Cancer

Patients
CIS carcinoma in situ
CREST A Study of Sasanlimab in People With

Non-muscle Invasive Bladder Cancer

KEYNOTE-676 Efficacy and Safety of Pembrolizumab in
Combination With Bacillus Calmette-Guerin
in High-Risk Non-Muscle Invasive Bladder

Cancer
mAb monoclonal antibody
NMIBC non-muscle-invasive bladder cancer
PD-1 programmed cell death 1 protein
PD-L1 programmed cell death 1 ligand 1
POTOMAC Assessment of Efficacy and Safety of

Durvalumab Plus BCG Compared to the
Standard Therapy With BCG in Non-muscle
Invasive Bladder Cancer

results of these studies are positive, then the stan-
dard-of-care treatment for patients with high-risk
NMIBC may change substantially. This article summa-
rizes 3 ongoing phase 3 studies and 1 early-phase
study of immune checkpoint inhibitor therapy for
NMIBC.

Table 1. Overview of Ongoing Studies Evaluating Inmune Checkpoint Inhibitors in Combination With Bacille Calmette-Guérin

in High-Risk Non-Muscle-Invasive Bladder Cancer

Immune check-point

Study Phase and design inhibitor, route Experimental arm Control arm Primary end point
BladderGATE ~ Phase 1b-2 Atezolizumab, Atezolizumab plus bacille Calmette-  Not applicable Dose-limiting
Nonrandomized, single-center, intravenous Guérin toxicity
open label, dose de-escalation Recurrence-free
survival
POTOMAC Phase 3 Durvalumab, Durvalumab plus bacille Calmette- Bacille Calmette- Disease-free
Randomized, multicenter, intravenous Guérin (induction only) Guérin monotherapy survival
multinational, open label Durvalumab plus bacille Calmette-
Guérin (induction and maintenance)
CREST Phase 3 Sasanlimab, subcu-  Sasanlimab plus bacille Calmette- Bacille Calmette-  Event-free survival
Randomized, multicenter, taneous Guérin (induction only) Guérin monotherapy
multinational, open label Sasanlimab plus bacille Calmette-
Guérin (induction and maintenance
KEYNOTE-676 Phase 3 Pembrolizumab, Pembrolizumab plus bacille Calmette- Bacille Calmette- ~ Complete response

Randomized, multicenter, intravenous Guérin

multinational, open label

Guérin monotherapy rate
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POTOMAC Study

Assessment of Efficacy and Safety of Durvalumab
Plus BCG Compared to the Standard Therapy
With BCG in Non-muscle Invasive Bladder

Cancer (POTOMAG; ClinicalTrials.gov identifier
NCT03528694) is a randomized, multicenter, multi-
national, open-label phase 3 trial evaluating the effi-
cacy and safety of durvalumab in combination with
bacille Calmette-Guérin vs current standard-of-care
bacille Calmette-Guérin monotherapy for patients

with bacille Calmette-Guérin—naive, high-risk NMIBC.®

Durvalumab is a selective, high-affinity, engineered
human immunoglobulin G1 mAb that blocks PD-L1
from binding to PD-1 and CD80. The mAb has a
manageable safety and tolerability profile. Inhibition
of PD-L1 with durvalumab in combination with bacille
Calmette-Guérin may improve the response rate and
duration of tumor response.®

The primary end point for POTOMAC is disease-free
survival. Secondary end points include the propor-
tion of patients alive and disease free at 24 months,
overall survival at 5 years, pharmacokinetics, immu-
nogenicity, safety and tolerability, and health-related
quality of life.

Approximately 1018 patients have been enrolled
to date and randomly assigned (1:1:1) to 1 of the
following arms:

e Experimental: durvalumab (1 year) plus bacille
Calmette-Guérin (induction with maintenance
period)

e Experimental: durvalumab (1 year) plus bacille
Calmette-Guérin (induction only)

e Control (standard of care): bacille Calmette-
Guérin monotherapy (induction and 2 years of
maintenance)

Random assignment was stratified by high-risk
papillary disease and carcinoma in situ (CIS). The
first participant was enrolled in May 2018; primary
completion is anticipated in fall 2024, with full study
completion expected in September 2025.°

Immune Checkpoint Inhibitors for NMIBC

CREST Study

A Study of Sasanlimab in People With Non-muscle
Invasive Bladder Cancer (CREST; ClinicalTrials.gov
identifier NCT04165317) is a randomized, multicenter,
multinational, open-label phase 3 study evaluating
the efficacy and safety of sasanlimab in combination
with bacille Calmette-Guérin vs current standard-
of-care bacille Calmette-Guérin monotherapy for
patients with bacille Calmette-Guérin—naive, high-risk
NMIBC." Sasanlimab (PF-06801591) is a human-
ized immunoglobulin G4 mAb that selectively binds
PD-1 and prevents the interaction between PD-1

and the PD-L1/PD-L2 expressed by cancer cells.
The subcutaneous administration route and monthly
dose of sasanlimab may offer enhanced convenience
for patients and clinical practices while maintaining

a safety and efficacy profile aligned to other PD-1/
PD-L1 inhibitors administered intravenously.'

The primary end point of CREST is to demon-

strate that sasanlimab in combination with bacille
Calmette-Guérin (induction, with or without a mainte-
nance period) is superior to bacille Calmette-Guérin
monotherapy (induction and maintenance period) in
prolonging event-free survival. Additional end points
include overall survival, complete response, dura-
tion of complete response, time to recurrence of
low-grade disease, time to cystectomy, disease-spe-
cific survival, safety, health-related quality of life, phar-
macokinetics, and immunogenicity.

Approximately 1070 participants were randomly
assigned (1:1:1) to 1 of the following arms:

e Experimental: sasanlimab plus bacille Calmette-
Guérin (induction with maintenance period)

e Experimental: sasanlimab plus bacille Calmette-
Guérin (induction only)

e Control (standard of care): bacille Calmette-
Guérin monotherapy for up to 25 cycles

Random assignment was stratified based on the
presence of CIS and patient geography (United
States vs western Europe and Canada vs the rest of
the world).
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The first participant was enrolled in December 2019.
Primary completion is expected in December 2024,
with study completion anticipated in winter 2026.12

KEYNOTE-676 Study

The Efficacy and Safety of Pembrolizumab in
Combination With Bacillus Calmette-Guerin in
High-Risk Non-Muscle Invasive Bladder Cancer
(KEYNOTE-676) study (ClinicalTrials.gov identifier
NCT03711032) is a randomized, multicenter, multi-
national, open-label phase 3 study to evaluate the
efficacy and safety of pembrolizumab in combina-
tion with bacille Calmette-Guérin vs current stan-
dard-of-care bacille Calmette-Guérin monotherapy for
patients with high-risk NMIBC that is either persistent
or recurrent following bacille Calmette-Guérin induc-
tion or that is bacille Calmette-Guérin naive.'®

Pembrolizumab is a humanized mAb that binds
PD-1 with high affinity and selectivity, preventing
PD-1 from interacting with its ligands, PD-L1 and
PD-L2. Pembrolizumab provides effective and
durable antitumor activity against multiple cancers
and has been approved to treat a variety of cancer
types.' The effectiveness of pembrolizumab mono-
therapy in treating locally advanced and meta-
static urothelial carcinoma has been demonstrated
in several studies,'*'s including the phase 3 Study
of Pembrolizumab Versus Paclitaxel, Docetaxel,

or Vinflunine for Participants With Advanced
Urothelial Cancer (KEYNOTE-045; ClinicalTrials.
gov identifier NCT02256436),'® the phase 2 Study
of Pembrolizumab in Participants With Advanced
Urothelial Cancer (KEYNOTE-052; ClinicalTrials.gov
identifier NCT02335424),"” and the phase 2 Study
of Pembrolizumab and Pembrolizumab With Other
Investigational Agents in Participants With High Risk
Non-muscle Invasive Bladder Cancer (KEYNOTE-
057; ClinicalTrials.gov identifier NCT02625961).18

The primary end point of KEYNOTE-676 is the complete
response rate in patients with CIS. Secondary end
points are duration of response in patients with CIS,
event-free survival, recurrence-free survival, time to
cystectomy, overall survival, disease-specific survival,
safety and tolerability, and patient-reported outcomes.
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Approximately 1405 participants are anticipated to be
randomly assigned (1:1) to 1 of the following arms:

e Experimental: pembrolizumab plus bacille
Calmette-Guérin

e Control (standard of care): bacille Calmette-
Guérin monotherapy

Bacille Calmette-Guérin induction therapy is followed
by maintenance therapy (once weekly for 3 weeks at
months 3, 6, 12, 18, 24, 30, and 36) in both arms.
Treatment will continue for approximately 2 years
(pembrolizumab) or 3 years (bacille Calmette-Guérin)
or until confirmed persistent or recurrent high-risk
NMIBC or disease progression to MIBC or metastatic
bladder cancer, unacceptable toxicity, or withdrawal
occurs. Random assignment to treatment will be
stratified by PD-L1 combined positive score (=10 or
<10), histology (CIS or non-CIS), and NMIBC disease
history (persistence or recurrence, O to <6 months;
recurrence, >6 to <12 months; or recurrence, >12 to
<24 months).

The first participant was enrolled in December 2018.
Primary completion is anticipated in December 2025,
with study completion expected in fall 2028.1°

BladderGATE Study

Atezolizumab and BCG in High Risk BCG naive
Non-muscle Invasive Bladder Cancer Patients
(BladderGATE; ClinicalTrials.gov identifier
NCT04134000) is a nonrandomized, single-center,
open-label, dose—-de-escalation phase 1b-2 study
to evaluate atezolizumab in combination with bacille
Calmette-Guérin in patients with bacille Calmette-
Guérin—naive, high-risk NMIBC.2° Atezolizumab is

an immunoglobulin G1 monoclonal antibody (MmAb)
that targets PD-L1 and has previously demonstrated
efficacy and tolerability in patients with metastatic
urothelial cancer.?® Atezolizumalb in combination with
standard bacille Calmette-Guérin could provide bene-
fits for patients with NMIBC.292!

The primary outcome measures of the trial are
dose-limiting toxicity and recurrence-free survival.
Secondary outcome measures include incidence of
treatment-emergent adverse events and a variety of
patient-reported outcomes.
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Approximately 40 participants have been enrolled

to date. Participants receive 1200 mg atezolizumab
intravenously on day 1 of each 21-day cycle (for a
maximum of 52 weeks) plus bacille Calmette-Guérin
weekly for 6 weeks (ie, induction period), followed by
maintenance dosing weekly for 3 weeks at weeks

12, 24, and 48. Follow-up continues until recurrence
of disease, symptomatic deterioration, intolerable
toxicity, any medical condition that may jeopardize
the patient’s safety, use of another nonprotocol anti-
cancer therapy, or pregnancy occurs. The first partici-
pant was enrolled in February 2020; study completion
and readout are anticipated in fall 2024.22

Interim results available from this study include data
for 36 patients. Their median age was 70 years, 86%
of the sample were men, and 44% of patients had a
tumor size of at least 3 cm. With a median follow-up
of 22 months, 56% of patients had completed bacille
Calmette-Guérin treatment, and 89% had received
adequate bacille Calmette-Guérin treatment (5 induc-
tion instillations plus at least 2 maintenance instilla-
tions). Thirteen patients (36%) discontinued atezoli-
zumab because of immune-related adverse events,
an early disease relapse, or progressive disease. Al
immune-related adverse events were resolved, and
no deaths were reported. Preliminary 2-year disease-
free survival is 72.8% (95% CI, 56.1%-89.5%). The
interim results indicate that the combination strategy
of atezolizumab plus bacille Calmette-Guérin up front
in patients with high-risk NMIBC appears feasible,
with a manageable safety profile.

Conclusion

Immune checkpoint inhibitors have transformed the
field of cancer immunotherapy through their demon-
strated outcomes of prolonged survival and main-
tained quality of life. The application of these inhibitors
in NMIBC treatment therefore presents a promising
way to address current clinical concerns of recur-
rence and progression rates, treatment intolera-
bility, bacille Calmette-Guérin shortages and acces-
sibility challenges, and the need for alternatives to
radical cystectomy. The ongoing trials described in
this review will help oncologists better understand
immune checkpoint inhibitor risk-benefit profiles,

particularly in terms of immune-related adverse events

VS
Su

response and survival rates. Their results may
bstantially change the standard-of-care treatment

for patients with high-risk NMIBC.
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